Cytochemical techniques and energy-filtering transmission electron
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MethanolConcentration Timeincubation Temperature
Lowicryl 24-48hs -20°C
4. PolymerizethelowicrylembeddedcellsinappropriatemoldsorgelatinbeadsunderU.Vlamp
5. Blocknon-specificproteinbindingsitesofthinsectionsinblockingsolutionconsistingof3-5%bovineserumalbuminornon-
fatmilk(whendetectingcarbohydrateantigensmilkshouldnotbeused)inPBSpH8.0plus0.01%Tween20for60minat
roomtemperature
6. Incubatesectionswiththeantibodyofchoiceinblockingbufferfor1-2hsatroomtemperature.,extensivelywashgridswith
bufferandincubatewiththeappropriategold-labeledantibodyfor1h.Washgrids.
7. Stainsectionswithuranylacetateandleadcitrateasdescribedabove.Donotobservetheincubatedgridsundertheelectron
microscopyatthesamedayofstaining,otherwisethehumidityofthesectionsmaycontaminatetheobjectivemicroscopelens
apertures.Ifnecessary,thegridsmaybevacuum-dried.
Elementalmappingandelectronenergylossspectroscopy
1. Verythin(30-50nm)sectionsareessentialforobtaininggoodmapsofelementsandenergy-lossspectrabecauseofthe
multiplescatteringeventsthathamperthecalculationofmapsandgoodspectraacquisition.Sectionsshouldbepreferentially
madeusingadiamondknifeandcollectedon400meshnickelgrids.Flankingthinnestsectionswiththickeronesmaybe
helpfulforvisualizationduringsectioning.Thicknessshouldbecarefullycontrolledbyinterferencecolortobesilverorgray.
2. Observethesampleinapreviouslyalignedmicroscopeunderaverygoodvacuum(8x10-7mbar,minimum)toavoid
contaminationofthesamplebecauseofexcessiveradiation.Also,themicroscopeshouldbeoperatedwithananti-
contaminationdevice(copperwirecooledinliquidnitrogendewarflask).
3. Choosetheimagingconditionsforgenerationofelectronspectroscopicimagesorelectronenergy-lossspectra.Theobjective
apertureshouldmatchthespectrometerone(60-30mmforimages;30mmforspectra).Magnificationshouldbechosento
minimizethesignallossandstillmaximizeresolutioninthefinalmap.
4. Adjustthespectrometerparameterstotheelementanalyzed.Usuallyanenergy-selectingapertureof10-20eVisusedfor
obtainingmapsandawindowof1-2eVischosenforspectra.Adjustandcenterthespectrometerentranceaperture.
5. Toobtainelectronspectroscopicimages,runthesoftwareforelementalanalysis(ESIProversion3.0;SISGmbH,Germany).
Openthecorrespondingmoduleinthesoftware(menuESIacquisition)andadjusttheparameters:elementtobeanalyzed,
energylossesforthewindows,methodforbackgroundcorrection(two-orthree-windowmethod).Setthecameratomanual
modeandadjustthecamerasettings(brightnessandgain)tothedynamicrangeoftheacquisitionboard(8-bitresolution)for
mosttubecameras.Digitalizetheelectronspectroscopicimagesandstoreinthecomputermemory.
6. Toobtainanelementalmapwithenergy-filteredimagesitisnecessarytoremovethenon-element-specificbackgroundfrom
thespecificsignaloftheionizationedge.Choosethemethodforbackgroundcorrection,two-orthree-windowmethod,and
calculatethecorrespondingelementalmapsusingthesystem’sspecificsoftwaremodule(menuESIAnalyze).Evaluatethe
mapsandrepeatthestep5ifnecessary.Savetheimageseriesandthemapsonthecomputerdisk.Therearepossible
complicationsofmassthicknesseffects,relatedtosectionthickness,whichmayleadtoerroneousinterpretationsoftheresults.
Multiplescatteringandscramblingofthesignalbytheincreasedlocalthicknessisanimportantartifactthatcanoccur,
especiallyincytoplasmicstructureswithstrongvariationsinmassthickness(densitytimesthethickness).Ideally,thelocal
thicknessofaspecimenforacquisitionofanelectronenergy-lossspectrumorcalculationofanelementalmapshouldbe
smallerthanthemean-free-pathoftheinelasticscatteringprocesses.Themeanfreepathistheaveragedistancebetween
particularinteractions.
7. Toobtainelectronenergylossspectra,runthesoftwareforelementalanalysis(ESIProversion3.0;SISGmbH,Germany).
Openthecorrespondingmoduleinthesoftware(menuSerialEELS)andadjusttheparameters:elementtobeanalyzed,energy
lossrangeforthespectra,electroncountrange,acquisitiontime,anddwelltime.Monitortheelectroncountwiththe
photomultiplier-multimeterandmaximizesignalbymaximizingelectronprobecurrentontheareaanalyzed.Startacquisition
andstoredatainthecomputermemory.
8. Evaluatethespectrumandrepeatthestep7,ifnecessary.Savethedataseriesonthecomputerdisk.Thesoftwarecontains
toolsforspectraevaluationandprocessing(smoothing,edgestriping,deconvolutionetc).
9. Forfurtherinformationcontactthemicroscope(www.leo-em.co.uk)orthesoftware(http://www.soft-imaging.net)
manufacturers.